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(57) Abstract: 

Provided is a method of fabricating a chip scale package by adhering wafers or 
individual chips to a re-distributed substrate that is additionally manufactured. A 
conventional method of fabricating a wafer-level package is performed directly on the 
wafers, thus causing malfunctions of circuit elements and high capacitance caused by use of 
a thin insulating layer. Further, low performance of a stress-absorption layer deteriorates 
the durability of solder connection. In addition, since the conventional method is 
performed entirely on the waver, even bad chips are processed to be the same as normal 
chips, thereby increasing fabrication costs. To solve these problems, the present invention 
suggests that the re-distributed substrate be manufactured to further include an insulating 
layer and a metal re-distributed layer, apart from wafers and to be adhered with the wafers. 
After the adhesion, the insulating layer and the metal re-distributed layer are removed to 
expose external connection pads, external connection terminals are formed, and the wafers 
are separated from one another to obtain individual packages. A buffer layer may be 
formed between each wafer and the re-distributed substrate and a portion of the 
re-distributed substrate may be removed to use its other portions as the external connection 
terminals. Also, it is possible to mount individual chips rather than the wafers on the 
re-distributed substrate. With the package fabrication method according to the present 
invention, it is possible to manufacture a wafer-level chip scale package while solving the 
problems of the prior art. 
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#1 a^SJ fliTi^ot feW2l£ tWS 0ISSK7IE S.tt. 71 5W 8I0IIH 

CH£i JH^ Strtf ^E 3D. H S3M C&S M9\X\ S2»Bg 71*21 assaeoi a 

= SHl^fe &AIM, SIIOIIH a a S ±9JB EH5?|X|:?F §§§ ntH^ ^ ^ 
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hoib am e n?i*i, noim, ims sra* 

E IS ?JlO|itiM TH^WSS UERH = S9E0IQ. 

e 2^ £ iej "A" mwmo\ uerhs sseoiq. 

E 3£ flOlffl ^EHWIAj a 571- &SS S £W tt fill 3?| XII UEKH= S3E0ID. 
£4c£ 3011 EAIS HI 31X1 2| ETSEOIQ. 

E 5 LHXI E SO— B »S2| HI ^ A| M Oil CDS g £MH 5H?|X|°j U-EKHfe ESMSAL 

£ 5 g £ 6c BDQIB2I *EI £SM UERHS E^EgDIJQ, 

E 7 LHXI E 14= 7I5°1 H2 SSI UEKH £ BSEMOICR, 

E 15 LHXI E 2DS HQfniSI- XH HH ^ 71 H* SttflK)! M?IXIM HSttS »B« UEHH-Sr 9SEB0I 
Q. 

E 21 LHXI E 2?£ g iTSBJ MZ 4' XI Oil CHI CCfg g ±911 H MFIXI2I Xlli^M UEHJ| = B3£«0| 
Q. 

E 28 LHXI E 31S g »S2| XH13 £AIMM CLj-E g ±?iis EH 31X121 WI2&gg UEKHfe B9EM0I 
D. 

10, 100: ?J| 01 ZH (wafer) 

12, 102: SllOlffl 715Kwafer substrate) 

14: ttWasi (scribe line) 

20, 150: S*!SI3 g(IC chip) 

22, 104: g IHE(chlp pad) 
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24, 106: UlS-gSK passivation layer) 

30, 140, 160: g ±MV 15? I XI (chip scale package) 

32, 112, 124: ^^^(dielectric layer) 

34, 120, 122: ^# (metal layer) 

38, 136: &□ ^(solder ball) 

110: ?\B substrate base) 

116: IB E (terminal pad) 

1 1B, 170: aiP«photoresist) 

128: g^J- g±E( interconnect ion bump) 

130: ^(redistribution substrate) 

134, 156: (buffer layer) 

136: £1^2^ EW(terminftl) 

St SOI *5 3?±r Jfi£ g J &<X°i &aJf= 

e was asa ±*r°j as»aoii at* 2£^ai, aa ^ss^s^ §e^ hzs xhhh*! ^is-chi 

SIIOIIH MEIS 7H1 gtM H*foKM g ±9j|g .SKIM S*t 201 Qh 

£Mfef #33 *A|| £2j 8H_r= 7r23 bhEi|( iXrM ±S£r5r= 210ID, ±«£rS| fi^ 

- mt\ g fiH3?lA| d-StHl 2401 Al ^EEiXISCi, (package^ DUUSS?* SSJSsI 

Si £HI aAr?l?IOfl gg-SrOi AFSV ^ SJE^ MEr±^! ^AIU AilBh^£^ Bf SEHM BfEIQ . § 
2H°1 2^33 SU5?|A|^ H 2HHI LHSEI = S^sIS g(HI fcJISKH m& 3 SfSQ. [Q-ErAi , flH?l 

§ 371 4^521 *±AI9I = 5101 HH^IAI 71^X1-^ &£>A|- £2J mUSD. Q\9} ITS 
HH3011 2|SKM £15011 AH^S S*!0I US 9 ^3IIB . (S£ S AFOI^ EH^I X! EhU 

E »)0ID. 3 S01IA1 '3II0IIEI dm g ±*ilU SH?IAI(wafer level chip sea I e package) ' £r 

g h?|7ei 2H# atstfe a*ais! hssbhu- gra aoim ^ehoiiai s&aiss m?\ 
xmm £n asei-os sou m^o\ sick 

£ 101 ?4IOia(10)^ 7H^3£S EAIEIOl 2iQ. IT 2AD-AIEI, 9|Oint(10)0|£ 4^?H E^ ^ 

*AJ\\2\ g*jt|£ g(20)MOI «SEIDL g(20)M£ (14)011 °lorOI A1^ ^M9Q. E 

20ii EAIS Hh2h ITOI, UrLr^J S^sIS g(20)0il = 5!7|>j2:°l EOT Sr= g 1E(22)M 

Oi ^2El01 2JH, g 1E(22)M »IStr DDI XI «SS H|^^(24)^S SOI »D. g SHE(22)2f- 
bl&g^(24)°l ^™ ^ 4011 LrBU 2iQ. g(20)g ^^^fe MSt^ S^tlS^ ^EI52F ^ 

9-110151 7IS(12)M ^^EIAIE*-, E 4011^ H^»\a EAIuhXl S«m. 

01 #01 g&SiS! SIOIiHHJ ^20IQ. 8101 ffl 91 « g ^^1^ EH^lAI^ HhS 01 §11013(10) ?IOil 3iS 
^tSol-^ HH5?IXI Aili ggf e^rDl Ail 5^1 CK E 3^ SilOlitl ?|01l Alli^! g ±3\\W M9\X\{3Q)m U 
EMU 2iQ. ^^ K S^(14)M CO-Bh ?I0IS1M lEr&r^ ^SIS SH^IAl (30)MM ^ 2AQ. 

SH^IAlOil- ^3#(36)0I gOI Si^ #Q ^(38)MO| ^*1^£^ ^^£101 2iQ. #□ M(38)^ 

2,^21 g IHE(E 2°1 22)9} SPI^^S #□ M(38)]2|- g EHE(22)2J ^l^i^i- E 

4011 LrErU 2iQ. 

E 421 MS, g SHE (22)21- g(38)g 2^#(34)M #5r01 SitlDt, ^^#(34)2] 

fiSWMS ^ 19#(32, 36)01 ^^ElOl HD- 01 ^ =?^M ^ aoiffl 301 Sfi?lXl(30)2] 
WiSg-Sl ZM^SrS. 2)^ ?4101it| ?ICHI ^^#(32)1 E5t? ^ g IHE(22)M k^AI^IQ. 0I0U1 ^ 
^#(34)1 EEuhCfl S^fe UH^! K@« SS^Ch 01 D S^r#(34)£ g IHE(22)£h 2i 
D. DAI ^S#(36)g E£*r W #Q ^(38)M ^^oFUXh §3#(36)g 

LK ^M011£ ^^#(34)01 i^HDl 01 ^^011 #D M(38)M ^^^rOt ^^#(34)Hf 31EIE 

m S.Cr. Ol^Sr ggl- 71?cl E 3011 EA1S 2111- 9S. BOW (3Q)*OI a^EIDI, 

OhAI^^ iB 71^ sh?ixi#oi aaaD. 

32=101 OlEh g-g a^Aioj SllOlffl m\ Oiy^Al SSo^l [IH^Oil i'^££ 

QMIh 3H SQ. S^HH= ?!0IIE1(H1 5!2 ^3^1M « HSOiiAl SA12" 3 

thtrOl 13^# S^tr^l UiiSCHl ^§^1 ?lt[D\ tl^^A^ 0^1^ 4^ °JQ^ g 

Oia. OlEi^ §1 U^HOt Ur^l UJl^Qll ^3#£1 ^)UiE «£ffi BfOQI, ^3#°J Bf^l WIS 

oil Him^ seiiais^i ?mn eiq, 

^^BH ^Allgs IH?|A| iie filgOl fflS^ISOB flSEIOI tfflsl AF8H 10 g^2j LH^SOI H 
*rEI^ SaOID. 01^ #D Ml Afit^ l?|X|7h ^Xllg SBj JH-K3IB, ^ol ?JI 

oia g ^wa m?iai°j ^meii^m ssmioi: i szmioi «s»pi uh^chi ^ h 

nmn ^aiis^ faoinj a a on ch^foi ^w^°z Mzs™m a«»wi nflswi moiu ^ehoaai oiqi 
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m&°£ sss goii chuhaie db s# ant ms^wis ih?ixi ^^gt stmraot *mr= g 

01 d. 01 d?ixi b2B7j #£°i sfl*t §2] ei-ug si-stfQ. 

LOErAi . B ag2] 3I£2| 9JI01IH Eil^ g ±*iia 1?|X| HI3&»g!0l °m 2f-= 01Ei3rXI SRI 3 

mi ansae saiw. 9410m an a ±mh eh3iai3i- uraa st= s-st hch^ ^ a= ah^ 
s s £*na nn?ixi2j nzereis hsspi 201 

#31 wkm, b srae ses siss nma 71 son ?4ioim e^ beis ass 

S*WKM g i^B M 31 XII *U3£m.= g-gl HBttD. 

2 »SW WE g ^*1ia H3IXI2I «5»BS, (a) WOlffl 31 SM g BIEgSL #31 g IE 
#1 #71 9J|0|ffl 7152] #^SS S3 21= Hl»gst« StttKM, BUS^Oi! 2}tlO\ Al£ 

bei^ sstss asoi sss aioiag asse e^isk (b) 715 7i£# m\ ai §2#2i- 
u-^2] a*a^ m eh tJ#mn, #7i zwsi a¥s^ hresi- 23i^e^ 3§eie^ #-31 aim 

#2h #31 a^S^ EHE SIM AHHHd#S ttgftKH, #31 ^ aHHfl#3f #31 HI 9|(H 
A1I2 Q^2] 2tJ BEf SSt! - *. #31 ZW2| HtJ- HUE (HI SlJ- g*S ^#Sr= 21 5*J 

Sfe AHHH2 3J52I A1I5 E^ISK (c) #31 Zffl-SJ StJ- g=WI #31 a 1EM StWSS* #91 94IOI 
H£h #31 AHHH2 3151 B3I2K (d) #71 AHHH2 315011 #71 ^2] 21^2^? IHE2F 371 

31E|Em 21^2^ BXHi S#or^ B2I a (e) #71 9||0|ffl2] BI^S^i CD-El- #71 9410 1 IH 

#71 (d) #71 XHUH^ 7I5BJ 315 3|£#M 2^ XilTi^hOI #31 il^S^ EH EM hi^Aj 

?|J3, #31 IHE2J ^Oij 21 EWM ^#^h~ E^IDITILK E~ #31 XHHH^I 3152] 21 

¥2^ HUE Oil 715 71 £#0| yE^ #71 715 7j£#! XilTlefe E^IOIQ. #31 (c) 5 

711^ #31 ?J|0lltiai- #31 XHHH^ 315 AhQl°J MAH Oil ^#efe E^IM □ ^ 2i 

CK #31 STMS #31 SJIOIfflah #31 AUHH2 31501 B«TS ^Oil #31 at 1 " EAHOil gE3h 2i~ °-^# 
SttfllB iH^H S#EI3iU, #31 SIOIlEISf #31 AHHH<3 31501 S^E13| SOil #31 S«- 

B AH Oil &S'S^WM Ul« ^^El^^ wgSCh 

B aS Oil [[}€ g ^?iia SH3I^I°J QS A-ili^S^, (a) SiiOlffl 3l50il g BIES2K #31 g 

HHE1# «I2I?> #31 31 01 HI 3I52J #^3# SH Si- H|^ D 425 0|^0i5 Q^2J S^tl^ *Ji 

■ 5t,^h~ aioinjs, #3i g^ti^ mmm ^gttz bws^m n>Eh ^e^foi 2,^21 gE^ 

BEIBfe E^I2K (b) 315 3I£# ?|0i! Ail 1 m^m2\ Q^2J 21 EH EM SSuKQ. #31 ^2J 

21^2^ SHE2I- 23|^E^ 3^E|E^ #31 Ail 1 IS #21- #"31 21^2^ HUE ?|Oil AHHH2#M 
^#ohDt, #31 AHHH^#2I- #31 Ail \ i3§ ?|Oil Ail 2 ^^#HF Q^2J Sti" SHEM # 
31 2|^2J 2«- HUE Oil StJ" ^EM ^S^h^ 2# AHHH^I 3152] 33135. (c) #31 

2] 2tl SEOil #31 g EH E# SHtr2g*l #31 AHUH^I 3i52f #31 St^F^ 5^1 2K 

(d) #31 ^2] gOij CHg^hOl #31 AHHH£ 3I5M ^E^fe S« S (e) #31 AHHH^ 315011 # 
31 ^2] 2|¥2^ IHE2I- 27]E!£5 31£IE^ 21^2^ BAH SStfe E^IM 5t^QK 

0|5h £31 mSStO\ B as 2] ^AlOjlM fiQ #AilU^| ^StaXl- fiJ-ELK £91 #MOi =ej 
EJ- ea*J" 75fi^i UEHSD. 

B aS 2] ni ^AlOilOi! [Cl-B g ^?iia nH3|A|2] «1S^0| E 5 LHXI E 200il EAIEIOI 2iD. ^ 
fl, £ 5S £ 6= 9J|0|iti2J xiEl SSI, E 7 LH XI E 14^ AHUHd 3I5"2] Ail^ ggf, E 15 LH XI 
E 20^ ?J|0lffl2|- AH UH£] 3151 SfJtfCfl EH3IXIM Ail5§h= §§# UERHH 2iQ. 

?||Olffl Aili (wafer fabrication process)! mtHX Ail££! ?4IOiS1 (100)~ E 52h ^- ^EHl ^ 
Q. E 5011 EAIS Hh2h »OL g EHE(104)^ ^ElSSr &c 81 01 Hi 315(102)011 ^#£1^ g 
1E(104)S Ail2|^ ?4I0|S1 315(102)2] #^E0il£ dl##°[( 106)01 §01 3D. E 5011^ LiERi 21H 
S^AIB, 94IOI Eti^ B^S^(E 1 E^ E 22] 14)011 2]uh01 ^B£l^ ^ H -iJ7H2] gsjSIS g(E 1 

E^ E 224 20)11 EttfKQ 2iCK . 

?4IO|iti (100)2] a EHE(104)0il^ ^ 3W#(10B, UBM; Under Barrier Metal)! ^S£.CKE 6 *^), 
S IHE(104)^ a^OlH(Al) AH10ID1 7l7a#(108)£? L|gj(Ni), ^EI(Cu), S(Au)ES Ol^OiS 
CK 7|Xl#(108)s 2*rS, STtf E^ 7|i#2] 31^1 ol-Dj , 3^ Oil COEF EIErs(Ti), 

3M(Cr), EI&a^E!(Til»), Liabl-US(NiV) g2] 0jEi3rAI ^^121- LIH(Ni). ^EI(Cu). g(Au) ^2] 
g^MOl 3Ea-aOi Arg£l3IE ti€h 3|Xi#(108)s £g££ ^#^- 4 SiEQl, g 

nHE(104) ^SOilB E^OI 3rsorE^ E^ 21 Oil SSHTErHCPdCl ) E~ 

01-3^2 (2 incate) xiEH f>[0\ g IHE(104) SB01I SE r §(Pd) E~ 0^(Zn)l StlQ. 

^j-ffi, 9410151 XiEI2F^ i£g AHHH^ 3151 Sblt^Q. AHUH^I 3152] Ailing- E 7 LH XI E 14011 

im aa. ahhh^i 315 a e^i^ 315 3ibsoio) ?khi §a#(ii2)i 2101 cke 7 

US). 3IB#(H0)E^^ ^^1^1^-011 S\t[D\ gJTII Ail313F 3fetf ^El (Cu)l Ahgu|~ 201 br^ 
^lorAIB. g^OlU AilEh°]0il =^1 g^ftJ- ll'l ArgS ^E 2iCK §3#(112)1 01^^ 1 
lEIOiniE(pofyimide) E~ ^5AFOIM^^ E J (BCB; BenzoCycloButene)2h g-s SfaiOICK §3 
#(112)^ 5ag(spjn coating)2f ^gOil 2]5rO| &^X|D1, gS.^E' ' AH3 (photo 

process)! 3ifl IE ^9(114)101 SSSEh. 

SHE ^3(114)01!^ E 8011 EA|& HrEh ^OL 21^2^ 1E(116)1 S#*l-Q|-. 01 1E(116)^ ^ 
21^2^ EW(E 192] 136)1 ^#^^31 2101°^ @2]# '21^2^ IE' El- ^^31^ t.CK 21 ¥ 
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2^ EHE(116)£ STAI «3«J 7l*1#2h 0rS7WS g(Au), Llij(Ni), ^EI(Cu) €2J ^1 E^ 
8KM *j£o- r CH, ¥2oH E^ ee* 0HJEI- 715 71 £#(102)1 E^ ArSI? ^ 2J7I [IHSOII S 

«l £S BBS ArS7rS**D. 

QS EPI1£ MWVm ?lt! S^m «S BMOID. *IIHH£!#(122)S £ 1 1 Oil EAIS 2IU iT£ 

it 0121- arOI tiSWI £|!>HA1~ E 901! EAIS 3S»B aSSKIIB, Photoresist)! 

HM EH SI «S$m, £ 10CHI EA|£j 2i«H g^S(120)g S3 gSf&D. Xl^tUi 2MJ^t(11B)l 

xwtm as sae«iiB) ess s^?#e sroi htibeihs. e iiwi eais aai- vs 

XHHH£!#( 122)01 SOiSa. AHHH3#(122)££ Argil 4 2Jir ?EI(Cu), ^OIh(AI), 

OhS(Zn), §(Fe), «!3(Pt), Sim (Co). b h (Pb), USi(Ni) E£ 3 ttgMIQ. 

AHHH2#(122) £|0il£ DAI §3#(124)0| 0| 8S#(124) <*A| SS#(112)SF □}■ 

meioioie, aj^AmiMs^aini- as st»M7r a«bq. ass(i24)g -a 

71 El CM, 01 ^£(126)1 mt[D\ AHHH£!#( 122)01 2I^£ k*SD(£ 12 «2). AH UH£!#( 122)01 2|« 
3 icgS S2|# 'gtJ- EHE(126) Er o|-7I3 ?JD. 

2fe h EHE(126)0il^ StJ- g£(12B)7f 13 S2). Stj- g~(128)~ MM MOi 

SCI(solder)2r S£ g^g EgSKH «fl*JD.- St, h IHE(126)~ AHHH£!#(122)Ilr 21^2^ EH 
E(116)l WKM 7I5 7|£#(110)S r 37I3£3 31EID1 2471 OlSW, 715 7|£ft(110)« Eg 

ArgW 4= SID. 5l«S^(ref low) §§1 S3SrS , E 1401 EAIS 3S2I- BOI ft ft 

EHHJ gE (128)71- ««SD. Ol^r ITS AHUH2 7I5(130)2J AU2E7I- 0I^CH5D. 

01 g-01 AHHH2 7I5M S£S EH|u r DI IH7IAI fl£01 ArgSfe 2101 fi W901 CCj-g HDIEI El ft EH 
H2ttfB°| 7r§ 5 ^SOIQ. AHHH2 7151 1£5 Ail£u r 7| UH^Oli gEH2J a^tfBOl 2tH 24 

0 01Ei7rA| S^-OSee ^ 2iQ. XHHHi!S]lh §3#M£ SDOIIH $101 

201 0HJ7I UIISOiL ?IOIffl tl^^Ar^OI HZ ^g^J St> f M OI-LIEL ^3#EJ ^]}j|0i! 

CH^ 1 ^ h H TiEHAIH^M ^ ^ 21CK 

XHUH^ 7IEK130)2J ^H|7h »SHH. SAI ?J10|iH(E 15°1 100)# .^RHHij 715(130)011 

HttWCKS 16 ^i). H 01 El (100)21- ?;HHH^ 7ia-(130)2| g^S XHHH^ 7I5(130)0)I a« s 

= (128)21- ?J|O|itj(100)ej g IHE(104)1 #d r Ot OI^Oj^Q. ME S IE (104)011^ g^ 7|7E1S(E 
I52J 108)01 *j£EJOi 2i^ES ggol ^oF3 ^ 7l^i#(108)2F 2^ ^^(128)71- Stf&r= 201 Q. 

01 Stf S§= 200-c LHAI 250*c^J sICH^ES ^WIA1 2f |-2g goj- 2*1^1 Q. 01 gtf ^ESh A!^ 
gEH^J Xlli^SOil St I- £E2h AI2HHI His 1-3 °A|^liE ! SEOIQ. g^2j EH7IAI 
Wli^Oil 2JCHAI ^3#B1 Str ^E^ 30CTC LH2I0ID1 3th AIZ^ ^aj^OIIAI StAIZ!" SE01Q. 

a«0| gUS 7;HHH^ 7I5(130^ aiOIIH(IOO) AI-OISJ S^SAHCE 162J 132)01l &M(134. buffer 
layer)M ^^tJ-Q(E 17 S"5). 01 ^##(134)S SABS ^^(capi I Ury act ion) Oil S\t[D\ 
31 7^ H» MAH(132)P iH^^ ^^1 2!QB (underf i 1 1 ) g-ge #m01 S^EIDi; OHM WO\ SE7h °f 
250 poised Oil^AI (epoxy) ^X\M Al-g^ 2^ St, 1 " MAfK 132)1 U£ § ^ 150T2J ^ECHIAI ° f 60M 
gSAIL'D. 0121- »S a^a £|011E 941010(100)21- AHHH^ 715(130)01 atKI7l 2011 at 1, 
MAH(132)0il ^El^ ^Al (silicone resin)2h ^ &g g«ffll> • OT?4S& Si'Sfi MoHAiE 
^##(134)g ^ 2iD. 

2^ AHHHd 7I52J ArgHF QBOi H ^SOil [D/g 9410|lt| 01 P EH7IXI Ail^^BJ 
«S0ia. ^3#B1 71^, ^M&ll^M g^- ^thul-^ 7I^M «H^. tKJAI, §BH2j Ail , 

5»aoi e.m s^s oiauro sas soiai one moi as tiehais^hj ^aiiEr 

#a ati- lh^sbj Tii^h £aii ^b^s ^ aa. 

^##(134) A1I5 7I5 7|s#(110)2| AO E^IOIQK Dili WO\ 715 7Ii#(1 10)01 

*=m 500^2] ^EIS «SS g^, ^ 2AI^ §^ Ahg5|-OI ^AJAj^o^ 

AilTlW 4 SID. 715 7|£#(1 10)01 AI71EI3, E 18011 EAIS H r 2h &0I 2i^S^ EHE(IIB) 

7h 2.1^^ EEiyQ. 0! 21^3^ EHE( 116)011 2I^S^ EW(136)M ^(E 19 E 20CHI 

EAIE! bF2r ^01 ^3^(138, E 1-32J 14011 tH&)M ECJ-Bh 94IOIIHM lE^ r 3 C^^H^ ^Hl 
EH 71 A| (140)101 SEISQ. 2l^a^ EW(136)^ Ar^l' ^> 2i^ #S (MOID. @ 

E2h n §«&a a aoiia ie^§ omi & &a?a 2i~ 7i#oi7i qhsoii Aunti ^smw s= 

D. 

0!^ SSti- ^A|ffl!2f g-EI, B ^ h S21 Ail 2 4'AIQ1I^ AHHH2 715011 ?4l0liilS^E1 ^El^! Uii 

S^D. 01^71! tf£g« H£»B2J ^AiigM S ^7 r A|# □ nSV ^ SiD. 0111 101, ?4I 

01 it! ^EHOIIAI glf^M 5SS SOU CH^HAi EH7IAI XilSggg StSorA) SWE SQ, Wg" & 

71 t|^^A r 2r ^01 M^MOI ±Ar°J 3^, 0|2h as AHi^M Xli^rE AU^57f°l E^fit! 
^11 4= 0IS0I 2iD. 

OloK S ^ h S21 ^^RH 4' A| Oil Oil CHorOI E 21 LHAI E 27M gSSKM ^ So HI Ah §>D. 

E 2is *j EttE(104)01l 7|^1#(108)0| ^^^! SIIOIfflM y^H^ Sj(150)HS gElt^ EAI51- 
H 2D. ^ii^^S S01I S(150)£S MEIEISD^ S# »l2l«e SMI SSSt «I1 ^A|01l2h 
Ul-D. E 22- AHUH^I 715(130)^ EAIufH SiD. ^A| A1I1 flAIOflOiAi SS^ 7I52F 3 ^ 

5 S! A-Ui&aOl M^SI-D. 

AHdH^ 715(130)21 £b|7h ?IIOIffl^^Ei ^El^l JHH S(150)M1 AHUH4! 715(130)011 at 1, 

*j-D(E 23 S5). AH UH^! 715(130)21- 7HH S'(150)M^ St, h ~ AH«H^ 715(130)011 ^^^j Stf g 
E(128)2F 2|2|2J *J (150)2J g EHE(104)M m^rOI QI^CH£!D. S EH E( 104)011^ 71 Ai# (108)01 
^^EICH 2i01Ai g EHE(104)2h £E(128)^ afe h t DHTHtfQ. B» *«1 AIH&I- eS'sF 

D. 
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SSH3I §U9 AHUH2 715(130)11- ^2] 7Hg g(150) AK3I2J 2«f 1AH(E 232J 152)011 ST##(15B) 
1 «SttD(£ 24 01 &##(155)S AiS 01 SSfe §(150) AFQ|°J 1(154)1 #uH3 ^gBJ 

gEi »s *!£ e^an a;wa st»- i ah (i52)i n^n *t m stge «rot ess- ^ 

HQ. E^ £'(150)11 AHHH3 715(130)011 StrtW 300 2tJ 1AH (152)011 ^£15 ^AI2|- g-s 

&a s^sis w«iasss« &##(i56)i ««r *s-aa. 

Sgg(156)S ggmol U3, §(150) AfOIEJ »(£ 2421 154)1 Cd-EI- §2#(124, 112)1 AIITiSHlKE 
25 S2). g^e." SllOia §5 g-Bll- °Aho 1-711 §E^1 AfgthOI 71 711 3 £S S9*J-££ 

Ml HITiir ^ HQ. 01 HI §BEI£ ^B(158)H XHbHi! 215(130) 5^2J 715 7I£#(E 222J 
Al DISQ. 3I5 7I4M AilTimS AHHH3 715(130)01 §(150)01! [HgShDI S3 SI £ 

EISQ(£ 26 §■£). Eth 2|^2^r EHE(t16)E 2|^S irgSQ. 2|«^2^ EHE(1 16)011 gQ g£ 
9} BOI 21^2^ EW 136)1 SStfg EH7|A|(160)21 Ail£7f SSSQ(£ Z7 S2). 

B g"S2| Ail 3 ^AIWI- BI1 gAINia- SAftWEh 21^2^ BAH &S0I QSQ. B g"S 

2j Ail 3 4' Al Oil Oil im § ±*||g EH 71 Al 21 AH£g-g»s SB Dlffl( 100)21- AHUH2 915(130)1 2t^KQ ST# 
#(134)1 SSSfe EWFAI Aill gAIMIfil- SHSKIKS 28 HEIH UA1 Ail] £ A| Oil Oil A1 ^ 7I5 

3¥ M7\t[0\ 21^2^ MES hi^AI^AIEL Ail 3 £ AIM Oil 715 7I£#2J i^ Q Ji 

Ail 71 ^D. 3ffl7i2|A| Sr v H yTfl EIS 715 7|£#S 21^2^ EHE «2| ^gOIQ. 01 yOl- 2J= 715 
?\2imQ\ 21^2^ EW2| 7lsl ^OSTQ. CO-BhAi , 715 7I£#£ 37ISEgO! H£ g^2|- BTS g 
OI^OIAIOt^D. 

□!Eh IfOI 715 7|£#! 21^2^ EWS 21-301 E 29 LH XI E 31011 EAI2I01 HQ. 3X1, 

E 29011 EAIS! HI-2I- SOL 715 7I£#(110) SlOil 170)1 gjolH EH01 BSQ. - 

S«170)2| EHS^ 2|^2^ KHE(116) ¥B1 Ail 21 *| UDfAl 715 7|^#(110)1 Ail71^h7| ?|*| SHSOI 
LK ^^(170)1 D^3S ohCM Atzj^gg ^^(170)°^ 7 FBI 2 ^M0il°|- 715 

7li#(172)0l ^TTil SCKE 30 §•£). OlOlAi SS-Sfl AIITI^hS 21^2^ E^AS Al-gl 715 
7|i#(172)0| Sg^CKE 31 s h 2). 

□I-&7TO21 &g£g Ail 2 6!AI Oil (HI Cl>e Ail 5^ Oil A1 21^2^ EWHJ ^^E^IE^ AH 3 4'A|0ii2J ^gf 
2E 7^HIh. 

□1^ ^St]" HF2h SOL B g-SOil MB § ^31lg 17IAI2J Ail 5 ^s*7jgoj fl|^u^oj o_m 

«a7w gA-iign ^lufe sAin, Simla arn-e m?m?i ?mn si= ncH^ tf 

^7hA| 0111 SOI MS, AHbHi! 7151 i2§ AH 2^71 [[HSQII ?4IO|ffl ?IQilAi 5|2 St«ofe 

01 CH^ 101 sq. LOEI-AL ^Jl 01 ZH CHI tlS^AHOII Dl »S St> F OI 3°^ ^^hD| ^'£1^01 * f 

E*L AH UH^» 7I51F ?ID|ffl(afe £1) AhOIOII &s#l 7H AHo^l UH^Oil 3°^ ^3#0| ajfiBail §3 
^MSII^l ^4^ 4 2iQ. C[fEhAi, 71IiHA|@^7h ^BFDj gfe^ LH^^SOI 101 yQ. 

OHE1, B ^ K S2J A-O^g-gOfl CCI-3S AHbH^ 715011 HOI III 0[L\E} ?JI0|iEiS^E1 BBIS ^Hg SS 
1 2^ h ^ 2iQ. Cd-BhAI. SilOIItl ^EHOilAI g£ SH7IAI AH^SS&ilAi Ail2IA|g-4= 

si^oi, Mifitr Aii^B7h°i ^i ^aiit^ aa. 

B S Ail Ai 2F E2011^ B ^ K S2J tl|-gS!«J- ^AlOliOil QmOl ^HAIShS^DI, H|§ gCHlOl A|-gEI2t 
HLL 01^ 5A| B ^S2j 711 LHgl ^J>1I SSSHI ^AF2J OI^Hl ^7| ?|*^ ga^ej 2JO|01|A1 Ah 
20IAL B »S2J g^ll SIS&H1AI- ufe 2g QI-LIQ. 0171011 ^HAIS ^AIOIS 2ICHIE B BTS2| 
711^ Ah^OII UFiri ^ ^^011 101 ^A|7^ohQe 21^ B irsoi 7llBOWIAi 1^21 

XI±!S 7FS AHHITII- AhS^ 201 Q. B ^S2J S^l^ QSH| m^g^g?l(Hl LhEfECh 

(57) &^£t 

1. (a) 81010 715011 *Jgil § HHE12F, ^71 g EH Ell AH2I^ ^71 aOlffl 71521 ^ 

^si gn a^ uiss^i Birs^oir 2juhDi ais ^bei^ q^2j s^ti^ s'loi 

94IOI ffl 1 Ail^fe 5?U; 

(b) 715 7|i# ?IDfl AIM §3#HF D^2J 21^2^ EH El SSoHl, ^71 21^2^ EHE 21- 3 

312IE^ ^71 Ail 1 §9 #111- #71 21^2^ EHE ?IOil ^ AH«H^)#1 ^SthDI , £71 ^ 
AHUH^#1F £71 AIM ^1 Oil Ail 2 §3#]1F Q4°J 2^ EH El Sfi^ £71 2^ EHE 

Oil SiJ- B=l 21 AHHH<3 7I52J Aili E^L 

(c) £71 ^2[2j 2tJ" ^EOII £71 S EH El gt^^SAM £71 ?4IO|it12h £71 AHUH^I 7151 2tmfe 

E^l; 

(d) £71 AHHH2 715011 £71 2^2] 21^2^ IHE2F 37I^H^ 3^£IE^ 21^2^ EW1 ^£§F^ 
E^L 

(e) £71 SI 01 SI °| Bm h S^l UKJt £71 8H0IQS lE^hOI 7H1 EH7|A|^ BB|5^ E^ll 5*^^ 
g SH7IAI2] AHS&g. 

2. Ail 1 tHHI SiOiAl, £71 (d) 531IS £71 AH UH^ 7I52J 715 7I£#1 3^ A1l71ufOI £ 
y\ 2l¥2^ KHE1 21^^ b:#AI7IH, £7 1 21^2^ EHE2] ^^OU 21^2^ EW1 ^^t[^ 2S1 
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i925 si= § ±nm mmsi a2»g. 

g^V 3. g 1 «fl| 210U1, #71 (d) #71 ABBHi! 71521 21^2^ III EH 715 712*01 

feTE* ? m ?\s.sm Si^ 17151= 5S1 ^325 Sl= fl >;3J8I IB7IXI2I 

S^V 4. All 2 V E= All 3 VtHI 2101 Ad. #71 (c) 3711 = #71 SII0IItl21 #71 XBHH2 715 AhOI 2J 
gfef IAN CHI *g§l= 37111 □ SV3l= 211 ol= g ±?B8! nH7IX|2| 

rar & A&s^Foiiass is^fi Sfc c s «e sua? 6 MA, °'" 

S^?V 8. Jt 2 V E= XII 3 VOII 21CHA1, #71 (c) 371121 180~230'C(HIAI 2,' 1M5 01^01 

Xl = 51 ol= g H?IXI°I JB2»B. 

9. All 2 V E= 391 3 Wl SCHAI. #71 715 7|£#s OIWHXIDI #71 (d) 5711 

(HIAI ^^2fM SISKfl *«71EI= 211 l§°5 ol= g II 71 XI 21 SI2»tl. 

g^V 10. M 4 V(HI 21CHA1, #71 Sftfig #71 81 01 01 SI- #71 AHUHi! 71501 gVS #71 
gV^M JE71 21= *!# SttfllB iH^H 3S1V2SAH «S£I= 5S1 ol^ fl ^l^ 1 

S^V 11. » 4 *KHI 24CHAJ. #71 ^isg #71 S1I0IEI21 #71 XBHH£! 71501 2VE17I 3(HI #71 
2V s All (HI 5S Sftttlff T)\^B2.E.ffi *j3EI= 531 IS££ 6}= Si i?1ISJ SK7IX|2| H5g 

sir& ^'ssfcisi &afiihfiusiii e "9Bj8 i . mas i 

11 ^£ol= =t9?i WEI §5*101 ^2{£| 7H^ g°£ MEIofe 5711; 



fl 



715 7|i# *|D| ni §3#jH 014=21 2I*S^ HUE a iJSolU, #71 ZfZfSJ 2I¥2^ IBE21 3 
2 V g=l 51 £Vol= XHHH£! 7I52J »2 3711; 



(c) #71 2|2|2| 2V gEOII #71 g EBE1 2W°^AH #71 XHHH2 71521 #71 Sii 2 V 
51= 3711; 

(d) #71 2,^2) iwm SOD CH^olOl #71 XBHH£! 7151 13ol= 3711; 

(e) #71 AHUH2 71501 #71 2|3f2| 21^2^ 18 E21 371323 2§EIE^ 21^2^ 5X11 SgSfe 
37111 £Vo1= g ±51111 IB7IXI2J AH2g-S. 

§^ 13. XII 12 *tM S101A1, #71 (e) 371= #71 XBHHd 7I52| 715 7|isl 3^ SI 7i 5 101 

2I¥2^ HBE2) 2,^011 21 ¥2^ 5AH §Sol^ 



14. 391 12 21CHA1, #71 (e) 3^1= #71 XBHHd 7I52| 21^2^ MEM 715 7lisOI 
^£1 #71 715 7lisl HI71Sh= 5S1 ^S«5 ol= g IB?IA|2| 3i5&S . 

15. 731 13 V E- 33 14 %m °10\M. #71 (c) 371= #71 2,^21 7Hg gll #71 ABHHd 
7I5 A10I2J 1ABM 5##1 ^SS1= 57111 Q S«mi= 51 H9°3 ol= g >:?ilg IB3IXI 

§^ 17. 39 13 V E= All 14 *M 21CHA1, #71 (b) 57«2| Ml 13111 All 2 "SZEA10I 
1S¥S! E= 1EI0IDIE5 OI^CHAI- 51 §9£L£ *1= g i?1lg Ifl?W2| J95^a . 

S^?V 18. HI 13 V E= 731 14 tHHI 2101 Al, #71 (b) 5?1I2| gtf giS #71 2V IHEOfl 
gEl E25 $ eilS^olOl «S3= 51 &1= g iMH IB7I732I a2Ba. 

S^?V 19. 39 13 V E= All 14 VWI SiOIAI, #71 (c) 5?1I2| 2lf§ 1 BO-230'C (HI Ai ^ 1S5 01^ 
CHA|= 51 m^2:S. t[= g IB7IX|2( asBrei. 

S^V 22. 39 15 %m SiDIAl, #71 5#1S #7| g!21 #71 71501 gVEI7l 5! (HI 

#71^2^ 1ABCHI 5S SVxlll 3D|*aS£S«| SS£I= 5S1 ol^ g ^311^ SB 71 XI 2J 391 
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